
Engineering creatively applies 
scientific principles to analyze 

events, design processes, 
develop materials, and 

construct objects 
that benefit society.

Tennessee Vision for SSTTEEMM Education

Science seeks to 
explain the complexity of 
the natural world and 
uses this under-
standing to make
valid and useful 
predictions.

Technology utilizes
innovative tools, 
materials, and 
processes to solve 
problems or satisfy the 
needs of individuals, society, 
and the environment. Adapted with permission from the Massachusetts Science 

and Technology / Engineering Curriculum Frameworks.

Science, Engineering and 
Technology use Mathematics to 

explore questions about the 
natural and human-made worlds.

Further, all Tennessee students should emerge from their K-12 science education experiences fully prepared for 
transitioning to higher education, careers in the technical workforce, and service to their communities or nation. 

Implementation of Inquiry and Technology and Engineering 

The Science Curriculum Framework is based on the premise that students learn science best by  “doing” science. 
Embedded standards for inquiry and technology and engineering underline the importance of providing numerous, 
developmentally- appropriate interactive learning experiences for students in the course of their K-12 science education.  

As a reminder, the Tennessee Minimum Requirements for the Approval of Public Schools (Rule 0520-1-3-.05 c) states the 
following:

In Grades K-8.  The science program shall be based on the state curriculum standards and shall be developmentally 
appropriate, with instruction focusing on laboratory experiences.
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In Grades 9-12. Three units of science shall be required for graduation…All science courses shall include laboratory 
science experiences.

A recent National Research Council publication America’s Lab Report defines “laboratory experiences” as those that 
provide opportunities to interact directly with the material world (or with data drawn from the material world), using the 
tools, data collection techniques, models, and theories of science. This definition is further elaborated with examples of 
student activities that include: 

• physical manipulation of the real-world substances or systems under investigation  
• interaction with simulations (models) 
•  interaction with data drawn from the real world
• access to large databases, and
• remote access to scientific instruments and observations. 

The NRC report goes on to state that the extent to which laboratory experiences help students attain educational goals 
depends not only on how much time is spent in laboratory instruction, but even more importantly on the quality of  that 
instruction. Effective lab experiences focus on the learning goals related to instruction, integrate student learning about 
the processes of science with learning about content, and incorporate thoughtful reflection and discussion between 
students and teachers. 

The new standards and course and grade level expectations can and should be used by all stakeholders in the science 
education arena to guide whatever decisions are deemed necessary to support effective K-12 science programs.   Because 
the Curriculum Framework is based on a developmental progression, teachers will introduce science content and skills at 
a level of sophistication consistent with a student’s readiness to learn and discover.  Similarly, different emphases will 
characterize instructional time allocations at individual grade levels. 

Figure 5 illustrates a suggested amount of attention given to teaching content and the integration of embedded strands for 
inquiry and technology and engineering.  The degree of emphasis on the embedded standards encompasses, on average, 
about 40% of the total instructional time.  The Standards’ orientation toward the teaching science processes through 
inquiry in the lower grades and its shifting emphasis toward content knowledge in grades 9-12 and is consistent with the 
research on when students learn best. 

Figure 5. Suggested Emphasis for Content, Inquiry, and Technology and Engineering 



The Engineering Design Cycle pictured in figure 6 is new to the Framework.  The inner section identifies the broad stages 
of the problem solving process.  The outer part gives details about the procedures and questions that engineers use to 
address the problems that concern them.  Teachers can use the design cycle model as a guide for developing learning 
activities that naturally integrate the Embedded Technology and Engineering Standards into their science curriculum. 

Figure 6. Engineering Design Cycle 
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Next Generation Tools for STEM Education 
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The Next Generation Tools for STEM Education resource
was developed after recognizing that teachers need quality 
support materials and clear, high quality work samples for 
implementing the state curriculum standards. To be 
successful, every teacher must have appropriate 
instructional tools and the background preparation needed 
to implement curriculum standards in the classroom. 
Some materials, like grade and attendance managers, 
simplify routine classroom management tasks. However, 
labor-saving technologies for delivering standards-bas
curriculum and instruction and for preparing aligned 
assessments are not routinely available to teachers. Without proper tools, effective implementation of many standards-
based reform practices, while possible, are not really feasible for most teachers. The compilation of standards, curriculum 
development and instructional tools, science and mathematics teacher resources, and work samples found in the Next
Generation Tools for STEM Education can facilitate the consistent delivery of high-quality, standards based instruction. 

Science and Mathematics Curriculum Frameworks 
A Resource for Implementing the Tennessee  

The materials found in the Next Generation Tools for 
STEM Education constitute a "toolkit" that can be used to 
support teachers who are moving toward standards-based 
practices. Within the contents, the term "standards-based" 
describes educational contexts wherein everything that is 
associated with teaching and learning is referenced to the 
national and state standards. The tools found on the disc 
can assist with the implementation of the science 
curriculum standards (SBE 2001). All of these standards-
based tools have been customized to align with the 
Tennessee Science and Mathematics Curriculum 
Standards.


